Abstract. In this paper we discuss the oscillatory and asymptotic behavior of a second order nonlinear differential equation with perturbation and establish two theorems which develop and generalize some known results.
Introduction
In the past few years, the oscillation problem for the following second order nonlinear differential equation with damping ( 
£?i) (a(t)iP(x(t))x'(t))' + p(t)x'(t) + q(t)f(x(t))
= 0, ' = | has been studied [1, 2] , and the oscillation of the following second order nonlinear differential equations
(E 2 ) {a(t)1>(x(t))x'{t))' + q(t)f(x(g(t))) = 0 and (E 3 ) (a(t)iP(x(t))x'(t))' + q(t)f(x(t)) = 0
have been investigated in [3, 4] . And Jurang Yan [5] has given the oscillation theorems for a second order linear differential equations with damping
(E 4 ) (r(t)x'(t))' + p{t)x'(t) + q(t)x(t) = 0.
In this paper we discuss the oscillatory behavior of the solutions of the second order nonlinear differential equation with perturbation of the form ( 
1) (a(mx(t))x'(t)Y + Q(t,x(t)) = P(t,x(t),x'(t)), ' = ^
Throughout by a solution of Eq.(l) we shall mean a function which exists on [io,+oo) satisfies Eq.(l) and x(t) ^ 0, t € [T, +00). As usual, a solution of Eq.(l) is said to be oscillatory if it has arbitrarily large zeros; otherwise it is said to be nonoscillatory. A nonoscillatory solution of Eq.(l) is said to be weakly oscillatory if x'(t) changes sign for arbitrarily large values of t (see [3, 6] 
Main results
In this section, we establish two oscillatory theorems of Eq. (1).
Proof. Suppose that Eq.(l) has a solution x(t) € S wo . There is no loss of generality in assuming that there exists t\ > to such that x(t) > 0 for all t > t\. (For x(t) < 0, the proof is similar.) Thus for all ta > t\ there exist tai,ta2 > ta, such that x'(tai)x'(ta2) < 0. Therefore there exists the sequence {C n } -> +oo such that x'(Cn) < 0. Let sufficiently large N be such that CM satisfies the condition (3). i.e.,
Consider the function
W(t) = 4ca(s) a(t)i(j(x(t))x'(t)
Then it follows from Eq.(l) when t>t\ ds > 0.
t > tx. W'(t) = -Q(t,x(t)) x(t)P(t,x(t),x'(t))
For all b > t\, integrating the above inequality from b to t, we have
Then for the above C' /v when t > Cat we have
Then for all t > Cjv we obtain x'(t) < 0, which gives a contradiction since x' (t ai )x' (t a2 ) < 0. The proof is now complete.
and ( \ -77-fd« < +oo, \ ?rH-du > -oo Proof. Suppose that Eq.(l) has a solution x(t) € S + . There is no loss of generality in assuming that there exists t\ > ¿o such that x(t) > 0, x'(t) > 0 for all t >t\. (For x(t) < 0, x'(t) < 0, the proof is similar.) As in the the proof of lemma 1 we can acquire (4) . From (5) we obtain (t > b, x'(t) > 0), Proof. It follows from Lemma 1 and Lemma 2 5+ = S wo = 0 for Eq. (1). Therefore, to prove Theorem 1, it suffices to show that S~ = 0 for Eq. (1). Let x(t) be a solution of class S~ of Eq. (1). There is no loss of generality in assuming that there exists t\ > to such that x(t) > 0, x'(t) < 0 for all t>t\.
(For x(t) < 0, x'(t) > 0, the proof is similar.) It follows from (3) there exists ¿2 > t\ such that for t > t2-From Eq.
(1), x'(t) ^ 0 for t > t2. Suppose for t > ¿2 then x'(t) = 0. So it follows from Eq.(l) Q(t,x(t)) = P(t,x(t),x'(t)).

Because of (A3) and (A4) we have q(t)f(x) < p(t)x'(t), then q(t) < 0, which contradicts condition (3). So x'(t) ^ 0 for t > ¿2• There exists ts >
such that x'(t3) < 0. Integrating Eq.(l) from t3 to t, we have t
a(t)iP(x(t))x'(t) = a(t3)^(x{t3))x'(t3) + J P(s,x(s),x'(s))ds
¿3
t -J Q(s, x(s))ds t3 t t < a(t3)^(x(t3))x'(t3) + J p(s)x'(s)ds -J q(s)f(x(s))ds.
<3 t3
Because p(t) > 0 and x'(t) < 0, we get 
Consequently, for all t > t3 we have
Observe that the condition (8) and the fact 0 < x(t) < x(t3) imply that
and so a contradiction since lim x(t) exists finite and tp is continuous. The
proof is now complete. 
a(s) ds ip(x(t))x'(t)
Q(t,x(t)) x(t)P(t,x(t),x'(t)) + a(ty<P(x(t))x> 2 (t)f>(x(t)) f(x(t)) x(t)f(x(t)) P(x(t))
1
•ds
Noting the condition (7) and (9) we obtain lim W(t) = +oo, t-*+oo which contradicts with the assumption W(t) < 0.
(II) Suppose that Eq. (1) has a solution x(t) 6 S wo . There is no loss of generality in assuming that there exists t\ > to such that x(t) > 0 for all t > t\ (For x(t) < 0, the proof is similar). For all ta > t\ there exist ta\ ,ta2 > ta, such that x'(tai)x'(ta2) < 0-Proceeding as in the proof of the above (I), we obtain (10), i.e., liminf W(t) > liminf \ 
tp(x(s))x'(s) ds
Noting the condition (7),
has upper bound. In fact, from the condition (7) we know it has upper bound for x'(s) > 0. And for x'(s) < 0 we know 0 is upper bound. Then
has lower bound. Noting the condition (9) we have x'(t) < 0 for all large t, which gives a contradiction since x'(tai)x'(ta2) < 0. The proof is now complete. Proof. It follows from Lemma 3 that S + = S wo = 0. Therefore, to prove Theorem 2, it suffices to show that S~ = 0 for Eq.(l). Let x(t) be a solution of type S~ of Eq.(l). Without loss of generality, we may assume that there exists t\ > to such that x(t) > 0,x'(t) < 0 for all t > t\. (For x(t) < 0, x'(t) > 0, the proof is similar.) Consider the function
As in the proof of Lemma 3 we obtain (10), i.e.,
In view of condition (9), W(t) -> +oo for t -> +oo. Then there exists 12 > t\ such that W(t) > 1 for t > t2. Therefore
Let A(t, ti) = fti -¿f^ds. Prom the above we can acquire x'(t) < 0 for t > t2 and 
